.
Sequence alignment of LexA Pa to similar enzymes Figure S2 . Structural homology model of the LexA Pa. CTD Figure S3 .
In vitro self-cleavage of purified LexA Pa Figure S4 . Schematic of cassette mutagenesis Figure S5 . RecA*-mediated cleavage of LexA Pa variants from saturation mutagenesis the cleavage region is shown as pink sticks, with the scissile bond between A90 and G91 colored green.
The catalytic serine (S125) and basic lysine (K162) are shown as red and blue surfaces, respectively.
The rest of the protein is shown as blue surface. This same model is used in Figure 6 . Figure S3 . In vitro self-cleavage of purified LexA Pa . Purified wild type (WT) LexA from P. aeruginosa or the active site mutant S125A were incubated overnight at (A) various pH ranging from 7.2 to 11.6 or (B) in the presence or absence of RecA*. The top band (~25.7 kDa) represents full-length LexA, while two smaller bands represent the CTD (~13.8 kDa) and NTD (~11.9 kDa) after auto-proteolysis. Loss of the catalytic serine (S125A mutation) prevents auto-proteolysis under both alkali-mediated and RecA* stimulation.
CTA CCG GTG ATC GGA CGG GTG GAT CCC GGC GCA TGA ATC CCG GCC GAA GAT GGC CAC TAG CCT GCC CAC CTA GGG CCG CGT ACT TAG GGC CGG CTT Figure S4 . Schematic of cassette mutagenesis. (A) To facilitate cassette mutagenesis, mutation encoding for AgeI and EagI were introduced into positions flanking the LexA Pa cleavage region (red mutations). An additional internal BamHI site and a stop codon were introduced (green mutations) to facilitate high-efficiency cassette mutagenesis and to prevent the expression of the full-length LexA cloning vector gene product. (B) For cassette mutagenesis, the parent vector was digested with AgeI, BamHI and EagI. Duplexed oligonucleotide cassettes (shown in blue) containing either generate NNS codons for saturation mutagenesis or point mutations for positional scanning mutagenesis are phosphorylated and ligated into the digested vector. Note that, in addition to introducing the desired mutations, the cassette oligonucleotides revert position 95 back to a wild type leucine codon, with associated loss of the EagI site. The ligated vector was transformed into a cloning strain and the sequence confirmed. The plasmid or plasmid library (for saturation mutagenesis experiments) were transformed into BL21(DE3)-pLysS cells for expression and subsequent purification. are identical to those shown in Figure 4 and are included again to facilitate comparison across positions.
AgeI EagI BamHI~C
The wild type enzyme in each batch is denoted as WT.
CTD NTD NTD

Position 86
H - A90I  A90V  A90L  A90G  A90P  L  H  L  H  L  H  L  H  L  H  L  H   A90F  A90Y  A90W  A90H  A90S  L  H  L  H  L  H  L  H Figure S8 . Mass spectrometry analysis of LexA Pa A89C/I94C double mutant reveals the presence of disulfides between positions 89 and 94. In the non-reduced form, residues C89 and C94 show a mass decrease of 1.01 amu, indicative of the loss of the proton of the thiol. When reducing agent is added, both residues become alkylated by the iodoacetamide. Both samples display strong -10log(P) values and the two conditions together confirm the presence of the disulfide bond.
